Objective: Significant numbers of younger persons with stroke should be given the opportunity to return to work. The aim of this study was to investigate factors of importance for return to work among persons after first ever stroke, in the age range 18-55 years. Methods: A questionnaire was sent to all persons who had experienced a first ever stroke, 18-55 years of age, registered in the Swedish national quality register for stroke care, RiksStroke. Of the 1068 who answered the questionnaire, 855 (539 men and 316 women) were in paid employment before their stroke, and were included in this study. Results: Sixty-five percent returned to work and, of these, an equal proportion were men and women. Significant factors associated with return to work were the perceived importance of work (odds ratio (OR) 5.10), not perceiving themselves as a burden on others (OR 3.33), support from others for return to work (OR 3.66), retaining the ability to run a short distance (OR 2.77), and higher socioeconomic codes (OR 2.12). A negative association was found between those rehabilitated in wards intended for younger persons and return to work (OR 0.37). Conclusion: External support from others, and positive attitudes towards return to work, were factors associated with successful return to work after stroke. Contrary to what was expected, independence in personal activities of daily living and cognitive factors were not associated with return to work to the same extent as persistent higher level of physical functions, such as ability to run a short distance.
INTRODUCTION
Approximately 30,000 new cases of stroke occur every year in Sweden (1). The majority of patients are over 65 years of age, and return to paid work is not the main aim of their rehabilitation, rather to gain as high a level of independence as possible in their daily living. However, as much as 20% of patients after stroke are under 65 years of age, and among them a substantial number would be eligible for return to work (2). For these young persons rehabilitation should aim at good functional capacity as well as preparing them to return to work with adapted work tasks, if necessary. Rehabilitation of patients after stroke is currently focused mainly on elderly patients, which may mean that the needs of younger patients are neglected (3, 4) . In a previous study carried out by our group, we found in qualitative interviews that the young persons after stroke under 55 years of age felt frustration, tiredness and decreased participation (5). Lack of individually tailored rehabilitation programmes aiming at return to work is evident, and this aspect has not been focused on in rehabilitation programmes according to results from qualitative interview studies among persons after stroke (3, 6) .
Return to work is highly contextual, and comparisons between different countries with differing social security systems might be difficult. In a Swedish study of rehabilitated persons after stroke return to work was as low as 20% (7) and in a British study as high as 42% one year after stroke (8). Other studies have shown a rate as high as 73% (9) . Prognostic factors for returning to work can be demographic factors, stroke type, disability, and social factors. Furthermore, stroke location has not been found to be associated with return to work (10, 11), neither has independence in activities of daily living (12). A recent study from New Zealand pointed out that depression decreases the chance of return to work (13). White-collar workers have higher rates of return to work than blue-collar workers (6), especially in the long term (14), as is also the case for those patients with a higher education compared with those with a lower education (12).
Most studies of return to work after stroke are based on small groups emanating from follow-up studies from clinical settings. Only a few studies are based on larger materials (13, 14) or national data. The study base for this investigation includes all persons with a first ever stroke between 18 and 55 years of age, registered throughout Sweden, from July 2001 to December 2002.
The aims of this nationwide survey were therefore to investigate factors that are associated with return to work among young persons after stroke, 18-55 years of age, within a time-span ranging from 8 months to 2.5 years after their first ever stroke. Return to work in younger persons after stroke
METHODS

Participants
Participants were recruited from the Swedish hospital-based national quality register for stroke care, Riks-Stroke (RS) (1). This register includes approximately 90% (15) of patients after stroke in Sweden. Name, age, type of lesion, municipality, stroke unit/non-stroke unit, etc., have been registered in this quality register since 1994 (16). For this study all registered patients, with first ever stroke between July 2001 and December 2002 in the age range 18-55 years at the onset of a stroke, were included. To be included, at least 12 months and not more than 30 months should have elapsed since the stroke. Fifty-five years of age was chosen as a cut-off point for this study group. In Sweden, in the year 2003, 80% of the workforce were under the age of 55 years, and this study group mirrors relatively well the working population in Sweden (17). Another reason for choosing 55 years as the upper limit and not 65, as is commonly used, is that co-morbidity increases with age and return to work would be more probable in younger age groups.
Postal questionnaires were sent to 1631 persons, and of these 1425 patients with first ever stroke were eligible for this study. Information from the RS showed that the 357 (25%) of 1425 eligible participants with a first ever stroke, who did not respond, were more likely to have diabetes, to be unconscious on arrival at hospital, and proportionally more had had a haemorrhage. The non-respondents were also more likely not to have been treated in stroke units. Data collection was finished in January 2004, and after 2 reminders 1068 questionnaires were returned. Due to administrative procedures at RS, the time since stroke for the included responders was between 8 and 30 months. Of the 1068 respondents, 855 (87% of the men and 73% of the women) were in paid employment before their stroke. In this study only those who had reported that they had paid employment at the time of the stroke event were enrolled (Fig. 1) .
Ethical approval was provided by the ethics committee of the Medical Faculty of Umeå University (Dnr 03-165).
Questionnaire
Based on the results from our previous interview study of younger people with stroke, a questionnaire was constructed (5). Questions regarding the persons' current health condition, living and social arrangements, physical and cognitive function, activities of daily life, relationships, social life, leisure pursuits, self-perception, participation and work were included. According to Hamedani et al. (18) , the "change" in function or well-being should be evaluated, and our questionnaire was designed to describe how the current situation differed from the situation prior to the stroke. An example of this is; "How do you manage to run a short distance (100 m) now, compared with prior to your stroke"? This question was rephrased and taken from a questionnaire on living conditions in the general population in Sweden (19). Parts of a quality of life instrument for young haemorrhagic persons after stroke (18) and questions from the Barthel Index concerning personal activities of daily living (P-ADL) (20) were included in the questionnaire.
The questionnaire included a total of 97 questions. In this paper, however, a selection of questions focuses on changes in the work situation after stroke, and factors related to return to work were used. All the answers in the questionnaire were self-reported, given by the persons after stroke. The questionnaire was primarily intended to be answered by the persons themselves. If help from others was needed, this should be noted in the questionnaire. In this study 89% of respondents answered the questionnaire without help. Medical background data were from RS, and thus not self-reported
Analysis
Descriptive analysis χ 2 -tests were used to determine the difference between groups and multiple logistic regression analyses to detect factors associated with "return to work". "Return to work" and "Not return to work" were the dependent variables in the bivariate and in the multiple logistic regression analyses. In this study, paid employment was considered as work irrespective of number of working hours per day. The questions regarding work and work situation were descriptive, such as branch of work and socioeconomic codes, etc. The questions were multiple-choice. For physical functions the choices consisted of "no change", "nearly as good as before", "somewhat worse", "much worse", "cannot at all" and "could not before" and for cognitive functions "better, "unchanged", "somewhat worse" and "much worse". In the analysis the independent variables were either dichotomized or trichotomized in the univariate analysis and in the multiple logistic regression analysis all variables were dichotomized. All variables are shown in Table I . The persons were defined as independent in P-ADL if they had answered that, at least in 3 of 4 following items they; were able to dress, could manage toilet visits, walk upstairs and downstairs, and were able to move in-and outdoors (2, 21). A variable cluster analysis confirmed that the questions concerning cognitive function, such as changes in memory, tiredness, concentration, ability to be engaged in discussions/ talks, complete different tasks, and manage to be in environments with many people and much noise and to do things simultaneously, were ranked equal with the single variable concentration. Concentration had the strongest correlation in this cluster, and this variable was thus determined to represent the cognitive functions and was therefore used in the analysis (22).The variables that showed significant differences, with the p-value < 0.05 in the bivariate analyses, were included in the multiple regressions (Table I ). Significant correlations between the variables used in the univariate tests existed, such as between "level of education" and "socioeconomic codes" (white-, green-and blue-collar); and between "feeling less respected" and "burden on others" existed. Thus, only one of the variables was included in the multiple logistic regression analysis. The analysis was adjusted for sex, age and time period since the stroke, although no differences existed in the univariate analysis. Odds ratio (OR) and the 95% confidence intervals (CI) are presented from the multivariate analysis (Table II) . All calculations were made using SPSS version 15.0.
RESULTS
Work situation
Of the 1068 patients who were eligible for this study 82% (855/1048 who answered this question), 539 men and 316 women, reported that they were in paid employment when they had their stroke, and 65% (536/818) returned to work after the stroke. There was no significant difference between men and women and age groups concerning return to work (Table I) . Seventy-seven percent reported return to the same workplace as before the stroke. The majority, 86%, returned to work between one week and 12 months since stroke. Among those who returned to work within 12 months, half of the patients returned within 3 months and the other half between 3 and 12 months. The time elapse between the stroke and return to work was considered to be the right length by 65% (343/530), too short by 20% (104/530) and too long by 8% (42/530).
According to the Nordic Employment Codes (NYK) (20, 23) the largest group, 24% (190/790) of participants, had employment that did not demand any special education. The specialist work group was the second largest group, 18% (143/790). Persons on a managerial level, agricultural workers, gardeners and forestry workers were most likely to return to work (Fig. 2) .
Being self-employed was more favourable for return to work in comparison with private or public employment. Those with the highest level of education and those with higher socioeconomic status were most likely to return to work (Table I) .
From the univariate analysis it was found that a significantly lower proportion of participants with deteriorated "ability to concentrate" returned to work, as well as those who had not retained the ability to run a short distance (Table I) . Neither treatment in a stroke unit nor being independent in P-ADL had any significance for return to work.
Multiple logistic regression analysis showed that those persons after stroke, who considered that it was important to work (OR 5.10), who had retained the ability to run a short distance (OR 2.77), and who had support concerning their working situation (OR 3.66), had the greatest chance of return to work. Higher socioeconomic (OR 2.12) status and a perception of not being a burden on others (OR 3.33) were also associated with return to work (Table II) . 39-3.24 Return to work in younger persons after stroke
DISCUSSION
The aim of this study was to investigate factors of importance for return to work in a younger stroke population. We found that a positive attitude to work and support from others were significant factors for return to work, as was retained ability to run a short distance. Surprisingly, cognitive function and independence in P-ADL did not have the same considerable influence on return to work A positive attitude concerning return to work for persons after a stroke is important (3, 7, 8) , and this finding is in accordance with a study on persons with chronic pain (24). Hence, the type of impairment need not to be the main determining factor for return to work.
Our results showed, in accordance with other studies, that support from others was important for return to work (3, 8). Alaszewski et al. (8) found that disabilities formed barriers to work and that external support, such as supportive social networks and adjustment of the working environment, made it easier to return to work (8). Unfortunately, no detailed information on the kind of support was asked for in our study. This limits our possibilities to advise on how the best support for return to work should be implemented. Furthermore, we found that being a burden on others was negatively associated with return to work. This feeling might be a hindrance in asking for help with work adjustments and appropriate rehabilitative measures.
Surprisingly, independence in P-ADL did not have the same impact on return to work as did the ability to run a short distance. Apparently, although the participants were independent in P-ADL, they could still have significant motor deficits and cognitive limitations. A study by Vestling et al. gave similar results (12) , where the ability to walk was a contributing factor for return to work in an older age group than in the current study. One could speculate that in a young population, as in our study, independence in P-ADL was an insensitive measure to detect significant remaining motor problems. Thus, asking for a higher level of physical function, such as running, made it possible to detect those who were most likely to return to work. Another explanation could be that blue-and green-collar workers were in the majority of those whose work situation probably demands relatively high physical functioning.
Persons with minimal remaining symptoms can still perceive limitations after a brain injury, although these may not to be visible (25). We also found in another study, that there was an association between cognitive and motor function (22) . Surprisingly, no significant association between cognitive function and return to work was found in this study. As this was a questionnaire study it might have been difficult to capture dimensions on cognitive function. The findings of limitations in the higher level of physical function could also indicate existing subtle impaired cognitive function, although this was not detected as a contributing factor for return to work. Thus, to understand the physical and cognitive deficits, sensitive tests are needed to detect remaining symptoms in order to optimize rehabilitation and return to work.
In a review by Treger et al. (6) on return to work after stroke, containing figures from 16 different countries, a variation of between 19% and 73% was found. Our results were in accordance with these figures. The majority of patients in this study returned to work within one year and a greater part of them also perceived the time-point as being appropriate for return to work. The relatively high percentage, 65%, who returned to work, might be explained by the fact that all were classified as working, irrespective of the number of working hours per day. Another factor is the younger age, with 55 years as the upper limit, compared with most of the earlier studies in which subjects up to 65 years of age have been included. Although the results showed a high percentage of return to work, there were still 35% who did not return to work. This might be due to insufficient rehabilitation strategies for promoting return to work and the possibility that the strategies are not adapted to the needs of the younger age group (3).
An unexpected result was that there were proportionately as many women as men who returned to work after stroke, although more men than women worked prior to the onset of the stroke. Another surprising finding was that subjects working in agriculture, forestry or fishery returned to work to the same extent as those involved in managerial and speciality work. Similar results have been found by Walker at et al. (26) concerning traumatic brain injury and return to work. Although being self-employed often involves seemingly physically demanding tasks, it can also imply having greater control over the pace of work.
Rehabilitation in special units intended for younger persons with stroke was negatively associated with return to work. This result should be interpreted with caution, as the persons who were rehabilitated in such a ward were few in number. An explanation could be that these few persons could have been most affected by their stroke and thus were in need of specialized rehabilitation. This study base covers approximately 80-90% of all persons after stroke in Sweden. The results thus gave a representative picture of the working situation in Sweden among younger persons after stroke. This was a population-based cross-sectional study and the results are applicable at specific time-points, and are not generally applicable to other settings. The labour market is not static, as it changes between recession and time of prosperity, and this consequently has a strong impact on the possibilities for a return to work, especially among persons with functional limitations.
In conclusion, we found that a positive attitude and support from others were significant factors for return to work, as well as a high level of physical function. Surprisingly, cognitive function and independence in P-ADL did not have the same considerable influence. External support from others and individually tailored rehabilitation programmes, including physical exercise and work adjustments, are prerequisites for successful return to work among persons after stroke.
